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identified (cochromatography and UV spectrum) by HPLC (1, 3, 10) . COAT in solution was quantified as OOAT (see below). To isolate COAT for a mass spectrum (see reference 5), the analytical HPLC column was packed with particles 5 ,um in diameter (Nucleosil; Machery-Nagel, Duren, Federal Republic of Germany), and the mobile phase was water. The COAT peak from multiple injections was collected, pooled, evaporated to dryness, and analyzed. To hydrolyze chlorinated s-triazines, 0.95 ml of sample was acidified (or made alkaline) with 0.05 ml of 5 M HCI (or NaOH), shaken at 50°C for 2 min, neutralized with 0.05 ml of 5 M NaOH (or HCI), and assayed. The reaction was quantitative. The acidic hydrolysis of COOT required 80°C. The ammonium ion was routinely determined by using the Berthelot reaction and was identified by two further independent methods (5). Growth was measured as protein with bovine serum albumin as the standard (5).
Pseudomonas sp. strain A was stored and grown as previously described (5) . The growth medium, a salts solution, contained 10 mM lactate and a nitrogen source (striazine or NH4+) (5) . Growth kinetics in nitrogen-limited media were examined in 300-ml aerated cultures at 30°C (Cook and Hutter, in press ).
Crude extract of strain A was prepared and separated on a DEAE-cellulose column as previously described (10) . Fractions from the DEAE-cellulose column were concentrated in an ultrafiltration unit (molecular weight cutoff, 10,000) and dialyzed against the mobile phase of the next column. A product which was stable in sterile, neutral solution was formed from CAAT concomitantly with growth ( Fig. 1) putative COAT (from CCAT) and of the unknown yielded OOAT (Table 1) . Thus, we had multiple independent pieces _ \ \ ,, of evidence that COAT was the biological product of CAAT. Correlation among growth, substrate consumption, and product formation. The inoculum of Pseudomonas sp. strain A was grown in a 60-ml culture(s) containing 0.5 mM CAAT as the sole source of combined nitrogen, and the culture was harvested in the taken at intervals to determine the concentrations of nitrogen source late-log phase (23,000 x g at 4°C for 10 min in sterile tubes). COAT is acid labile and may be expected to be hydrolyzed on clay mineral surfaces (see reference 9) if released from microorganisms in soil: the product of this nonbiological hydrolysis would be OOAT, which is biodegradable (5). COAT, however, also appears to be biodegradable, via COOT and presumably OOOT (see reference 4), though the degradation rate is low in strain A (6% of the rate with CAAT).
The mechanism of CAAT metabolism differs from known microbial reactions with chloro-s-triazines. The dealkylation of CEET (11, 12) is not comparable because CAAT has no alkyl side chain. The initial dechlorination observed with CEAT (Cook and Hutter, in press) does not occur, and the reactions observed by Giardina et al. (7, 8) are also absent. The reaction is assumed to be hydrolytic, analogous to AAAT degradation (10) .
